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Foreword

More than one million Californians live and work in the floodplains of the
Sacramento-San Joaquin Valley where flood risks are among the highest in
the nation. In response to this threat to people, property and the environment,
the Central Valley Flood Protection Act of 2008 directed the Department of
Water Resources (DWR) to prepare the Central Valley Flood Protection Plan
(CVFPP) for Central Valley Flood Protection Board adoption. The CVFPP is
the most comprehensive flood management planning effort ever undertaken in
California, addressing flood risks in an integrated manner while concurrently
improving ecosystem functions, operations and maintenance practices, and
institutional support for flood management.

In preparing the CVFPP, DWR examined a range of potential approaches for

improving flood management. The recommended approach — known as the State Systemwide Investment
Approach (SSIA) — sets forth a strategy for responsibly meeting the State’s objectives to improve public
safety, ecosystem conditions, and economic sustainability, while recognizing the financial challenges facing
local, State, and federal governments today. Under this approach, California will prioritize investments in
flood risk reduction projects and programs that incorporate ecosystem restoration and multi-benefit projects,
without precluding future actions, such as those presented in the Enhance Flood System Capacity Approach,
should additional State and federal funding become available.

The SSIA outlines a sustainable flood management strategy that will support California’s vital agricultural
economy, maintain agricultural land uses, limit growth in undeveloped floodplains, and provide policies,
programs, and incentives to encourage wise long-term floodplain management. The SSIA includes
significant capital investments to strengthen levees that protect existing urban areas and small communities,
prioritizing improvements to the 1,600-mile levee system included in the State Plan of Flood Control. The
SSIA also will help improve system resiliency in the face of climate change by expanding flood conveyance
capacities, coordinating reservoir operations, and restoring floodplains.

In the coming years, DWR will continue to work collaboratively with local, State, and federal agencies,
environmental interests, and other parties to develop regional flood management plans and focus invest-
ments on expanding flood bypasses to lower flood risks in flood prone areas. In addition, DWR will
continue to refine the CVFPP as projects and policies evolve, additional information is gathered, elements
are implemented, and funding becomes available.

With the support and cooperation of partnering and permitting agencies, property owners, interest groups,
and the public at large, DWR is committed to making real improvements every year — including stronger
levees, enhanced flood capacity, a healthier ecosystem, improved preparations for and responses to flood
emergencies, greater resiliency, and leaner, more efficient operations. With California’s first-ever CVFPP,
we have a path for improving public safety, environmental stewardship, and long-term economic stability.

7,@///4_:

Mark W. Cowin, Director



A Framework for Flood Risk Reduction

On behalf of the Central Valley Flood Protection Board (Board) I am pleased
to announce that the 2012 Central Valley Flood Protection Plan (CVFPP) was
adopted by the Board on June 29, 2012, prior to the date required in Water
Code 9612(b). The CVFPP, as modified by Board Resolution 2012-25, meets
the legislative requirements outlined in the Central Valley Flood Protection
Act of 2008.

The Board appreciates the efforts of the Department of Water Resources
(DWR) to prepare and deliver the CVFPP to the Board prior to the January 1,
2012 legislative deadline, and congratulates DWR for their work to produce
the first comprehensive framework for system-wide flood management and
flood risk reduction in the Sacramento and San Joaquin River Basins.

The Board conducted an extensive public review and comment process over the past six months, and would
like to thank the many stakeholders and public representing agricultural, city and county, conservation,
environmental, flood control, landowner, recreation and water supply interests who provided valuable
comments, letters of support, constructive criticism, and detailed reviews of the proposed CVFPP. The
adopted CVFPP is not just a State government plan, but one which considers the views, goals, and hearts

of the people of California living, working and contributing to the quality of life in our Central Valley.

Implementation of the 2012 CVFPP, and development of future five-year updates, will require ongoing
cooperation and collaboration between the Board, DWR, our stakeholders, and the public to construct
effective improvements to our flood control infrastructure with measureable reductions in levels of residual
flood risk to our urban areas, small communities, and rural agricultural lands.

Since its creation as The Reclamation Board in 1911 to its rebirth as the Central Valley Flood Protection
Board in 2008 through today, the Board has cooperated with DWR, the U.S. Army Corps of Engineers,
numerous federal, State and local agencies, and non-government organizations to control flooding along the
Sacramento and San Joaquin Rivers and their tributaries, to cooperatively establish, plan, construct, operate,
and maintain flood control works, and to maintain the integrity of existing flood risk reduction infrastructure
and designated floodways in the Central Valley. The Board is committed to providing an ongoing public
forum for the development, integration and implementation of regional and systemwide planning efforts,
and construction of eventual project improvements to reduce flood risk, preserve rural agriculture, protect
and restore our environment, maximize federal and State cost-sharing, and to seek needed regulatory
reform and reduced insurance rates for rural and small communities located in the Federal Emergency
Management Agency (FEMA) floodplain. We look forward to continuing and expanding our partnerships
with our stakeholders and the public.

() Quarn N Tlgon

William H. Edgar, President
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1.0

RESPONDINGTOTHE NEED FOR

IMPROVED FLOOD MANAGEMENT IN
THE CENTRAL VALLEY

1.1

What is the Central Valley Flood Protection Plan?

The Central Valley Flood Protection Plan (CVFPP) is a critical document to guide
California’s participation (and influence federal and local participation) in managing
flood risk along the Sacramento River and San Joaquin River systems. The CVFPP

proposes a systemwide investment approach for
sustainable, integrated flood management in areas
currently protected by facilities of the State Plan of
Flood Control (SPFC). The CVFPP will be updated
every five years, with each update providing support
for subsequent policy, program, and

project implementation.

The State of California (State) conducted planning
and investigations for the 2012 CVFPP from 2009
through 2011, representing the most comprehensive
flood evaluations for the Central Valley. Following
the anticipated adoption of the CVFPP in 2012 by
the Central Valley Flood Protection Board (Board),
preparation of regional- and State-level financing
plans will guide investments in the range of $14
billion to $17 billion during the next 20 to 25 years.
These financing plans are critical to CVFPP imple-
mentation, given the uncertainty in State, federal,
and local agency budgets and cost-sharing capabili-
ties. Figure 1-1 shows the progression of flood plan-
ning, financial planning, and project implementation
leading to the 2017 update of the CVFPP

and beyond.

Implementation of some elements included in the
CVFPP began in January 2007 when bond funding
provided a down payment towards SPFC improve-
ments outlined in the CVFPP. On-the-ground con-
struction has begun to solve some key levee prob-
lems, and management of the system has improved.
With adoption of the CVFPP, the pace of implemen-
tation should significantly increase.

WHY A FLOOD RISK REDUCTION PROGRAM IS
NEEDED IN THE CENTRAL VALLEY

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

e Existing level of flood protection — among lowest for
metropolitan areas in the Nation

o State Plan of Flood Control urban levees —
about half do not meet current engineering criteria

¢ State Plan of Flood Control nonurban levees — about
60 percent have relatively high potential for failure

¢ Population at risk — about 1 million in floodplains
¢ Assets at risk — about $70 billion

e Lands within Federal Emergency Management Agency
100-year (1% annual chance of occurrence) floodplain —
1.2 million acres

e Cumulative flood damages in 1983, 1986, 1995, and 1997 —
well in excess of $3 billion (2011 cost level)

¢ Flood in 1997:

» All Central Valley counties declared disaster areas
» Over 120,000 people evacuated
» Over 9,000 homes destroyed
» Many businesses flooded
» Thousands of acres of agricultural land flooded
» Over $1 billion (2011 price level) in direct
flood damages

¢ Potential economic losses — disruption in local, regional,
and State economies

e Ecosystem —riparian habitat and key species in crisis

¢ Operations and maintenance — flood risk reductions
actions and ecosystem needs not often in harmony
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Figure 1-1. Rollout of Future Programs

During the next five years (2012 to 2017), flood managers will continue to build
infrastructure improvements that upgrade levees in high risk urban areas and will
begin other flood management improvements. Subsequent infrastructure improve-
ments will be based on results of detailed feasibility studies that consider improve-
ments for high risk urban areas, small communities, rural-agricultural areas, and
more complicated systemwide facilities, such as bypass expansions. Integral to these
improvements will be the inclusion of environmental considerations in all phases of
flood management planning and implementation.

1.2 Setting and Historical Context

Floods have had devastating effects on life and property in the Central Valley and on
the economic prosperity of the State of California. The most recent significant floods
in the Central Valley, which occurred in 1986 and 1997, together caused over $1 bil-
lion in damage' (U.S. Army Corps of Engineers [USACE], 1997). Despite the pro-
tection provided by the current flood management system, residual flood risk in the
Central Valley remains among the highest in the country. Currently, even small flood
events with a 5 % annual chance of exceedence can stress parts of the flood system.

The Central Valley of California is a broad, gently sloping valley that drains into

the largest estuary on the West Coast, the Sacramento-San Joaquin Delta (Delta).
Lower-lying lands along the valley’s two major rivers, the Sacramento River and the
San Joaquin River, were floodplains that were regularly inundated for long periods
during large, seasonal flood events before reclamation. The valley is bounded on

the west by the Coast Range, on the north by the Cascade Range, and on the east by
the Sierra Nevada Range. The most devastating floods are caused by warm Pacific
storms that sweep in from the west or southwest, picking up moisture over thou-
sands of miles of ocean, causing torrential rains when intercepted by the mountains
surrounding the Central Valley.

1 Sacramento and San Joaquin River Basins, California Post-Flood Assessment (USACE, 1999).



Catastrophic floods in the Central Valley have
been documented since the mid-1800s. Hydrau-
lic mining in the Sierra Nevada Mountains in the
late 1800s sent large amounts of sediment down-
stream, choking the channels of rivers such as the
Yuba River, Feather River, and American River
and increasing flooding by raising channel beds
above their natural levels and surrounding lands.

In response to frequent flood events and the chal-
lenges posed by the huge and recurring sediment
loads created by hydraulic mining, the current
flood management system has evolved through
an incremental learning and construction process
(Figure 1-2). SPFC facilities have been construct-
ed through the individual and combined efforts of local, State, and federal agencies.
The facilities were constructed with materials at hand over many decades, to evolv-
ing design standards and construction techniques. As a result, these facilities provide
varying levels of protection, depending on when and how they were constructed

and upgraded. Construction of these facilities has also resulted in loss of floodplain
habitats and marshes.

1862 Flooding in Sacramento

The process was originally driven by the need to defend the developing valley floor
against periodic floods while maintaining navigable channels for commerce. Over
time, with development of the railroads in the late 1800s and early 1900s, and the
highway system since then, river navigation has become less economically im-
portant. However, the importance of Central Valley rivers and floodplains as con-
duits for municipal, industrial, and agricultural water supply, fisheries and wildlife
habitat, and recreation has increased as a result of population growth and environ-
mental degradation in the State.

The Central Valley flood management system includes levees along the major rivers
and streams of the valley floor and around the islands of the Delta, a major bypass
system for the Sacramento River and its tributar-

ies, several bypass segments along the San Joa- =
quin River, and reservoirs on almost all major
rivers and streams draining to the Central Valley.

Levee construction and improvement began in
about 1850 and continues to this day. The Sacra-
mento River bypass system was federally autho-
rized in 1917. It includes a system of flood relief
structures and weirs that release Sacramento River
flows into the bypass system when flows exceed
downstream channel capacity at five locations,
from the latitude of Chico to Sacramento (see
Section 1.2.1). At the latitude of Sacramento, 44
the Yolo Bypass carries 80 percent or more of
floodflows southward to the Delta. Construction of Yolo Bypass Levee




Significant Flood Management Events
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1963
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California Gold Rush

Federal Arkansas Act giving
away “California Swamplands”
California Statehood

State Flood Control Act

Reclamation District Act

Federal Anti-Debris Act ends
hydraulic mining

1849 Sutter's Mill

State Reclamation Board created
Central Valley Project authorized
Paterno Decision

DWR Flood Warning White Paper
Propositions 1E and 84 passed

Flood Management Reform Legislation

First levee built in Sacramento

Sacramento River Flood
Control Project authorized

. 1997 Flood in Central Valley
Shasta Dam was built

Folsom Dam was built
Oroville Dam was built

New Bullards Bar Dam was built

Lower San Joaquin River and
Tributaries Project

Friant Dam completed

Bypasses and levees authorized
on San Joaquin River above
Merced River

Camanche Dam was built

New Hogan Dam was built

New Exchequer Dam was built

1978 New Melones Dam built

New Don Pedro Dam was built
New Melones Dam was built

Redbank/Fancher Creeks Project

Figure 1-2. Chronology of Flood Management-Related Actions in Central Valley



Nearly 150 reservoirs have been constructed on streams draining to the Central
Valley since 1850 by a variety of public agencies, including utilities, water districts,
the USACE, the U.S. Department of the Interior, Bureau of Reclamation (Recla-
mation), and the California Department of Water Resources (DWR). Of these, ten
major multipurpose reservoirs play a critically important role in moderating Central
Valley flood inflows?:

* Shasta Lake on the Sacramento River

» Lake Oroville on the Feather River

» New Bullards Bar Reservoir on the Yuba River

* Folsom Dam on the American River

» Camanche Reservoir on the Mokelumne River

» New Hogan Reservoir on the Calaveras River

* New Melones Reservoir on the Stanislaus River

* New Don Pedro Reservoir on the Tuolumne River
» Lake McClure on the Merced River

» Millerton Lake on the San Joaquin River

These reservoirs are operated in accordance with flood control rules established by
USACE. In general, the flood control rules require that during the flood season, a
portion of the storage space in the lake is reserved for capturing floodflow peaks and
releasing them gradually so that downstream channel capacity is not overwhelmed.
In some reservoirs, the required flood control space is adjusted in proportion to the
seasonal precipitation, soil moisture, and snowpack. This space is drained as quickly
as feasible after each flood peak to be ready for the next floodflow peak. The rules
are tuned to the particular runoff characteristics of each river basin.

During major flood events, there is close coordination between State, federal, and
local agencies to forecast weather and runoft conditions, manage and coordinate
flood releases from the reservoir system, patrol and floodfight along the levee and
bypass system, and operate the weirs, drainage pumps, and other flood control struc-
tures. These activities are important in preparing for and coordinating responses to
damaging flood events. The effort required varies significantly from basin to basin
due to differences in river flows, shown in Figure 1-3. The figure displays historical
maximum three-day floodflows in the Sacramento and San Joaquin River basins.
Instead of using instantaneous peak flows, maximum three-day flows were selected
to provide more consistent comparisons of the highest flood flows each year due to
the large basin size and reservoir regulation of floods.

2 Note: The rivers draining into the Tulare Lake Basin, including the Kings River, Kaweah River,
Tule River, and Kern River, are not considered to be part of the Sacramento-San Joaquin River
System, but Kings River drains northward during very wet years, such as 1968 — 1969, 1982 —
1983 and 2005 — 2006.



USACE has played a key role in plan formulation, design, construction, inspection,
and floodfighting in the Central Valley since the late 1800s. USACE is responsible
for the maintenance of navigation, management of hydraulic mining debris, and the
construction and operation of many of the large multipurpose reservoirs that moder-
ate flows into the Central Valley. USACE continues to be responsible for implement-
ing most federally authorized flood control projects, in partnership with State and
local agencies.
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Figure 1-3. Sacramento and San Joaquin Rivers Hydrographs



1.2.1 Definition of State Plan of Flood Control

The SPFC represents a portion of the Central Valley flood management system for
which the State has special responsibilities, as defined in the California Water Code
(Figure 1-4, Figure 1-5, and Table 1-1). It is defined as follows:

“...the state and federal flood control works, lands, programs,
plans, policies, conditions, and mode of maintenance and
operations of the Sacramento River Flood Control Project
described in Section 8350, and of flood control projects in the
Sacramento River and San Joaquin River watersheds autho-
rized pursuant to Article 2 (commencing with Section 12648)
of Chapter 2 of Part 6 of Division 6 for which the board or
the department has provided the assurances of nonfederal co-
operation to the United States, and those facilities identified
in Section 8361.” — California Water Code Section 9110 (f)

The State Plan of Flood Control Descriptive Document (DWR, 2010) provides
a detailed inventory and description of the levees, weirs, bypass channels, pumps,
dams, and other structures included in the SPFC.

1.3 Assets Protected by
State Plan of Flood Control

Over the last century, the Central Valley has experienced intensive development

to meet the needs of a growing population. A complex water supply and flood risk
management system supports and protects a vibrant agricultural economy, several
cities, and numerous small communities. The SPFC protects a population of over
one million people, major freeways, railroads, airports, water supply systems, utili-
ties, and other infrastructure of statewide importance, including $69 billion in assets
(includes structural and content value and estimated annual crop production values)
(Figure 1-6). Many of the more than 500 species of native plants and wildlife found
in the Central Valley rely to some extent on habitat existing within the SPFC.

1.4 Current Problems and Future Trends
Facing State Plan of Flood Control

Much of the Central Valley levee system was
built over many years using the sands, silts,
clays, and soils, including organic soils that
were conveniently available, often poorly
compacted over permeable foundations. The
system was designed to contain the record
floods of the early twentieth century with the
aim of fostering development of an agricultur-
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2012 CENTRAL VALLEY FLOOD PROTECTION PLAN
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2012 CENTRAL VALLEY FLOOD PROTECTION PLAN

Table 1-1. Overview of State Plan of Flood Control

FEATURE AND DESCRIPTION AS OF 2010

Project Works

e Approximately 1,600 miles of levees

e Two flood relief structures and one natural overflow area spilling floodwaters from the Sacramento River into the
Butte Basin

e Four fixed weirs (Moulton, Colusa, Tisdale, Fremont) and one operable weir (Sacramento) spilling floodwaters

from the Sacramento River into the Butte Basin, Sutter Bypass, and Yolo Bypass

Four dams

Five control structures directing flow in bypass channels along the San Joaquin River

Seven major pumping plants

Channels

Bypasses and sediment basins

Environmental mitigation areas

Associated facilities, such as bank protection, stream gages, and drainage facilities

Lands

e Fee title, easements, and land use agreements
e Approximately 18,000 parcels

Operations and Maintenance

e Two standard operations and maintenance manuals
e 118 unit-specific operations and maintenance manuals
e Maintenance by State and local maintaining agencies

Conditions

e Assurances of Cooperation (as specified in Memorandums of Agreement, the California Water Code, and
agreements)

e Flood Control Regulations, Section 208.10, 33 Code of Federal Regulations

e Requirements of standard and unit-specific operations and maintenance manuals

e Design profiles (e.g., 1955 and 1957)

Programs and Plans

e Historical documents and processes
e As-constructed drawings

e Oversight and management

e Ongoing programs and plans

flood control capability significantly augmented the capacity of the flood manage-
ment system and contributed greatly to the State’s economic development and public
safety objectives. These reservoirs constituted the principal response to the mid-
century recognition that extreme floods that were much larger than those that guided
design of the levee system were reasonably foreseeable.

The latter half of the twentieth century has been marked by a growing awareness of
the effects of the levee system and the multipurpose reservoirs on the environmen-
tal health of the Central Valley’s rivers and streams and their associated seasonal
wetland and riparian habitats. The reduction of these habitats to accommodate the
levee system and the reservoirs has impacted the populations of salmon, steelhead,
sturgeon, Swainson’s hawks, bank swallows, giant garter snakes, and many other
wildlife species in the Central Valley. As a result, preservation and enhancement

of the valley’s remaining wetland and riparian habitat has become an increasingly
important consideration in the design, construction, operations, and maintenance of
the flood management system.
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Although the SPFC has prevented billions of dollars in flood damages since its
construction, a better understanding of the risk assessment and engineering standards
has made it clear that some SFPC facilities face an unacceptably high chance of
failure. This, combined with continued urbanization in the floodplains, has increased
the estimated level of flood risk. While the chance and frequency of flooding have
decreased since construction of SPFC facilities and other multipurpose reservoirs,
the damages that would occur if a levee were to fail in one of the urban areas are
much greater, resulting in a net long-term increase in cumulative damages if no
action is taken to improve the flood management system and limit further develop-
ment in these areas.

The overall physical condition of SPFC levees is

UNDERSTANDING FLOOD RISK summarized in Figure 1-7. To simplify representa-
e | el e conditions, the figure ineludes Urban
As used in this report, flood risk is the product of the Levee Evaluations and Non-Urban Levee Evalua-
chance of flooding multiplied by the consequences. tions results that are not directly comparable because
Thus, flood risk increases with storm frequency and different evaluation methodologies were used for
severity, as well as with floodplain development. The each project. The figure is intended to show broadly
potential for flooding is often underrated and misun- which levee reaches are of relatively higher, me-
derstood. For this reason, not enough focus is placed dium, and lower concern, based on physical condi-
on flood preparedness. An ongoing challenge isto fully | tions of the levees. Levees shown as purple (higher
inform floodplain residents and businesses of the concern) on the map generally display more perfor-
importance of understanding and preparing for mance problems than those shown in green (lower
flooding, especially in levee-protected areas. concern). Results do not reflect economic or life

safety consequences of flooding, which are key fac-
tors in planning system repairs and improvements.

Including the overall condition of SPFC levees shown in Figure 1-7, an overview of

the condition of urban levees, nonurban levees, channels, and flood control structures
of the SPFC is as follows:

» Approximately half of about 300 miles of SPFC urban levees evaluated do
not meet current engineering design criteria® at the design water
surface elevation.

» Approximately 60 percent of about 1,230 miles of SPFC nonurban levees
evaluated have a high potential for failure at the assessment water surface
elevation®. Nonurban levees were evaluated based on systematic, consistent,
repeatable analyses that correlated geotechnical data with levee performance
history, not relative to any current design criteria’.

3 The design criteria used were based on the Design and Construction of Levees Engineering
Manual 1110-2-1913 (USACE, 2000) and Interim Levee Design Criteria for Urban and
Urbanizing Areas in the Sacramento Valley, Version 4 (DWR, 2010).

4 Where available, 1955/57 design water surface elevations were used as the assessment water
surface elevations. In the absence of 1955/57 design water surface elevations, the assessment
water surface elevations were based on freeboard requirements for each levee segment (i.e.,
generally 3 feet below the levee crest).

5 This approach was selected because the extent of the Non-Urban Levee Evaluations Project is
significantly greater than that of the Urban Levee Evaluations Project, making it difficult to
conduct the same level of field explorations and geotechnical data collection performed for
Urban Levee Evaluations levees.
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* Approximately half of the 1,016 miles of channels evaluated in the SPFC
have a potentially inadequate capacity to convey design flows, and require
additional evaluation to confirm conditions.

* None of the 32 hydraulic structures or 11 pumping plants inspected by DWR
for the SPFC were rated “Unacceptable” during the 2009 inspections; how-
ever, many are approaching the end of their design life. Of the 10 SPFC
bridges inspected by DWR in 2009, 2 were in need of repairs.

MANAGING FLOODS VERSUS
MANAGING FLOOD RISK

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Managing floods means building and operating facili-
ties such as dams, weirs, levees, and pump stations to
safely store and convey flood flows within designated
channels to reduce the chance of flooding. Such
improvements can greatly reduce, but not entirely
eliminate, the flood risk. Often, floodplains are subse-
quently developed because of the perception that the
chance of flooding has been eliminated. As a result,
the overall flood risk can (paradoxically) increase fol-
lowing construction of flood control facilities.

Flood risk is the combined effect of the chance of
flooding and the property that would be damaged if
flooded. Managing flood risk means either reducing
the chance of flooding or the population and property
exposed to flooding, or doing a combination of both.
Thus, managing flood risk can include flood control
facilities, as well as limiting floodplain development,
elevating structures above flood elevations, creating
natural flood storage and groundwater recharge ar-
eas, and using flood risk notification, flood insurance,
and flood preparedness.

The regional and system improvements considered
in the CVFPP are intended to address a number of
potential physical threats to the existing flood man-
agement system. These threats are described in the
Flood Control System Status Report (DWR, 2011).
For levees in the system, threats include problems
associated with geometry, seepage, structural insta-
bility, erosion, settlement, penetrations, vegetation,
rodent damage, and encroachments. For channels of
the system, threats include inadequacies in overall
conveyance capacity. For necessary flood manage-
ment structures such as weirs, pumping plants, and
bridges, threats primarily include inadequate hy-
draulic capacities. The Board continues to address
encroachments on a site-by-site basis.

The physical and cultural landscape of the Central
Valley has changed dramatically since the flood
management system was initially constructed.
Population growth and economic development
behind levees have increased flood risk. In many
areas, development has outpaced the ability of flood
managers to implement structural and nonstructural
solutions needed to control flood damages. Among
floodplain residents, flood risk is often poorly
understood. Flood risk management tools such as
flood insurance and disaster preparedness are often
underused.

Development behind levees is often incompatible with periodic flooding, to the det-
riment of public safety and floodplain ecosystems, unless special measures, such as
elevating or floodproofing buildings, are implemented to limit damages.

Riverine habitats and ecosystem functions have been degraded over time through
changes in land use, construction of dams and levees, water pollution, and other
causes. The geographic extent, quality, and connectivity of native habitats along
Central Valley rivers have all declined. Today, less than 4 percent of the historical
riparian forests that lined valley streams remain, with a significant portion of this
forest growing on, or close to, levees of the SPFC.



The historical practice of constructing SPFC levees close to the river channels to
induce sediment scour has, in many cases, interfered with the natural stream mean-
dering process. Where meandering channels begin to erode SPFC levee slopes, ero-
sion protection is required to protect the integrity of the system. The result has been
the placement of several hundred miles of rock revet-
ment protecting about 30 percent of SPFC stream
banks and waterside levee slopes. Stream banks
require costly, ongoing maintenance and repairs. The
Sacramento River Bank Protection Project has pro-
vided the authority and mechanism for placing the
majority of rock revetment along SPFC facilities.

Faced with limited funding, increasing regulatory
constraints, and changing expectations for the mul-
tiple uses of the flood management system, it is
increasingly difficult for State and local agencies to
maintain levees and channels. This has jeopardized
eligibility for federal levee rehabilitation funds under
Public Law 84-99, administered by USACE, and
levee accreditation under the Federal Emergency
Management Agency’s (FEMA) National Flood
Insurance Program. Typical Rock Revetment Along Sacramento River

A recent change in the USACE approach towards woody levee vegetation also poses
new challenges for those who operate and maintain the existing system of levees.
Since the levee system failures along the Gulf Coast caused by Hurricane Katrina in
2005, USACE has taken the position that no woody vegetation should be tolerated
on or near federal project levees and, through a series of administrative actions, has
moved to promulgate and enforce this approach. For the California Central Valley,
woody vegetation is of great ecological and aesthetic value and would be extremely
costly to remove. Consequently, the State, local maintaining agencies, and environ-
mental groups have been working with USACE to encourage development of a flex-
ible levee vegetation management approach that would achieve public safety goals
without sacrificing environmental quality and misallocating scarce public funds.
(This issue is discussed in greater detail in Section 3 with regard to retention of Pub-
lic Law 84-99 Disaster Recovery eligibility, in Section 4 with regard to management
vegetation on the levees, and at length in Attachment 2 — Conservation Framework).

Operations and maintenance and repairs of the flood management system are dif-
ficult to execute and often deferred for many reasons. These include original system
designs that do not meet existing engineering standards, inadequate funding, en-
croachments, inconsistent levee maintenance practices among maintaining agen-
cies, and challenges in complying with a variety of State and federal environmental
permitting and mitigation requirements.

Responsibilities for flood management and land use decisions in the Sacramento-San
Joaquin Valley are dispersed among many agencies, and flood risk is often poorly
understood among the floodplain residents. Land use decisions, such as those involv-



“100-Year Flood” is a shorthand expression
for a flood that has a 1in 100 chance of being
exceeded in any given year. This may also be
expressed as the 1% annual chance of

ing development in floodplains, are typically made at the
local level by counties and cities. Local jurisdictions often
have economic incentives to support and encourage such
development. On the other hand, when levees fail, resulting
in flood damages and loss of life, the costs associated with

exceedence flood, or 1% annual chance floodfighting, rescue, recovery, and rehabilitation are shared
flood” for short. Similarly, a 200-year flood has by local, State, and federal agencies.

a 1in 200 (or 0.5%) chance of being exceeded

in any given year.

Overlapping jurisdictions across various federal and State

agencies involved in flood management can lead to incon-
sistent policies and regulations. Coordinating activities within this fragmented juris-
dictional landscape can be challenging, particularly for local entities.

Population increase and distribution will likely drive changes in land use patterns,
potentially increasing the population at risk from flooding and possibly further
reducing existing agricultural land and wildlife habitat. Continued urban develop-
ment within major floodplains will also make future changes to the footprint of the
flood management system progressively more costly, and increase consequences and
risks (life safety and damages) when the flood management system is overwhelmed.
Two factors are likely to slow this process in the future. First, FEMA’s flood risk
map digitizing and risk reassessment efforts will result in remapping of much of the
SPFC-protected areas with less than 100-year (1% annual chance) flood protection.
As a result, development in these areas will be more expensive, difficult to insure,
and subject to flood-proofing or elevation requirements. The
passage of Senate Bill 5° has set an even higher threshold
for urban areas by requiring that they ultimately be provided
with at least 200-year (0.5% annual chance) flood protection
as a condition for further development.

Climate change will lead to a greater fraction of seasonal
precipitation occurring as rain rather than snow and sea
levels will rise. These trends appear to be already established
and, if they continue as expected, they will put increasing
stress on California’s flood management system. Floodplain
risk assessments and development constraints will likely be
adjusted accordingly. For example, the 100-year and 200-

Climate change is expected to reduce snowpack — year (1% and 0.5% annual chance) flood events, calculated

coverage in the Sierra

based on historical flood events may become larger for many

watersheds, with long-term effects on National Flood Insur-
ance Program map ratings, flood insurance costs, floodplain development, and the
economic viability of floodplain communities. In addition, as the moderating effects
of snowpack on runoff decrease, there will be a need for more water supply stor-
age, putting greater pressure on California’s multipurpose flood control reservoirs.
Increased temperatures and altered runoff patterns also directly impact the health of
California’s natural ecosystems and habitats.

6 2007 Senate Bill No. 5, Machado. Flood management.



In some portions of the Central Valley, levees are subsiding because of several
causes, including groundwater extraction, natural gas extraction, and the gradual
compression or oxidation of weak, organic, or clay foundation soils. Project levees
in the Delta, in the Knights Landing area of Yolo County, and in other areas, have
subsided up to several feet over the past century. Such subsidence decreases the
flood-carrying capacity, and sometimes the structural integrity, of these levees.

Over the past 40 years, State and federal environmental laws and regulations have
been developed to reduce environmental impacts of human activities, such as those
related to endangered species, fisheries, wetlands, and water quality. While progress
has been made in achieving the goal of reducing environmental impacts of human
activities, more can be achieved in terms of reducing impacts, and restoring some of
what has been lost. One challenge is that these laws and regulations have added to
the complexity, cost, and time required to plan, design, construct, operate, and repair
portions of the flood management system. Future flood management practices will
need to continue to adapt to current and new environmental regulations.

Collaboration between flood system managers and resource and regulatory agencies
will be critically important in developing approaches that support long-term inte-
grated management of the flood management system that serves public safety and
environmental needs. This type of collaboration, which is discussed below, has been
occurring. While not an exhaustive list, following are some of the challenges to ad-
dress that will improve the ability to manage the system for multiple benefits:

* Addressing the needs of special-status species while also providing for
the needs of multiple species that may use the habitat in the flood manage-
ment system.

 Existing laws set relatively short time limits for some environmental permits
given that flood management systems need to be managed in perpetuity.

» The process for developing management agreements for flood control
projects under the multitude of federal and State environmental laws can be
costly and complex and, in some cases, has been the responsibility of the
project proponent, even when the actions provide multiple benefits. Increased
partnering and leveraging of multiple funding sources will expand the oppor-
tunities for implementing multi-benefit projects.

» Work windows for species protection can challenge flood system manag-
ers in completing required annual maintenance. If habitat is improved and
increased in and near the flood system, an intended outcome is increases in
population sizes and, potentially, populations of new species using restored
areas, which could increase limitations on maintainers and thereby increase
flood risks. Refining work windows that meet the needs for species protec-
tion and flood activities, both of which can be very constrained by seasonal
events and conditions, will support integrated management of the
flood system.

+ Improving habitat in ways that reduce, or at least do not substantially in-
crease, needs for maintenance of flood facilities will be important. Additional
long-term funding may be needed where such improvements substantially
increase maintenance needs.



* Regulatory coverage under the federal Endangered Species Act and the
California Endangered Species Act will be needed for a broad range of flood
system management activities. Flood management, resource, and regulatory
agencies will need to continue to work together to apply the most appropri-
ate mechanisms for given areas and types of work from the variety of tools
available (e.g., Habitat Conservation Plans, Incidental Take authorizations,
Safe Harbor Agreements).

Effective interagency collaboration to address some of the issues noted above, and
others, has been occurring. One example of this is the Interagency Flood Manage-
ment Collaborative Program. Started in 2005 at the request of DWR and including
local, State, and federal flood control, regulatory, and resource agencies, this
program was instrumental in accelerating the 29 critical Central Valley levee repairs
ordered by Governor Arnold Schwarzenegger in early 2006. This program also
helped create and is supporting development of the Small Erosion Repair Program
and the Corridor Management Strategy (both discussed in more detail in Attach-
ment 2 — Conservation Framework), and continually provides technical support and
assistance to the Division of Flood Management in the programs and projects it
implements. The activities and successes reflect the program’s underlying commit-
ment that effective flood system management and healthy ecosystems can both be
supported in the ongoing effort to protect public safety.

Land ownership underlying the facilities of the SPFC is a patchwork of private and
public parcels. A variety of easements cover many private parcels and these ease-
ments have been established for a variety of different and often site-specific
purposes. The types and terms of these easements relate to, for example, periodic
flooding, conservation of agricultural land, and habitat restoration. This patchwork
of land ownership and easement terms both constrains and complicates the potential
for providing flood or environmental improvements over areas greater than indi-
vidual parcels.

Impacts of modifications to facilities and environmental restoration on adjacent
properties must also be carefully considered and mitigated, where feasible. For
example, where wildlife habitat is proposed in proximity to existing agricultural
lands, the impacts of plowing, spraying, and harvesting of agricultural lands on
nearby wildlife habitat and, conversely, the impacts of protected species on agricul-
tural lands, must both be carefully addressed to successfully implement long-term
environmental enhancement projects.

There are several important connections between flood management and water
quality. Most importantly, floods are capable of mobilizing enormous sediment loads
and their contaminants, carrying them downstream, and then sorting and redeposit-
ing them. Many of the streams of the Sierra and the Coast Range have large amounts
of mercury, mainly due to its use in capturing gold from sluice boxes during the
Gold Rush, and also due to erosion from natural deposits. Mercury poses major ob-
stacles to sediment management and ecosystem restoration where it occurs in large
concentrations, such as in Cache Creek and the Cache Creek Settling Basin.



When levees fail, the inundation of homes, farms, businesses, and industries often
results in the release and dispersion of highly toxic chemicals, which can have far
reaching health and economic effects. All of these water quality concerns will
continue to affect flood management programs by requiring that contaminants and
toxics be addressed in the planning, design, construction, and maintenance phases of
flood management projects, most likely intensifying in the future.

Major capital improvement and routine maintenance of the flood management
system are primarily dependent on public funding generated by State, federal, and
local sources. Flood risk management programs must compete with numerous other
pressing funding needs such as education, transportation, health, and welfare. Major
infusions of funding for flood risk management have historically followed major
floods, when public attention is focused on the catastrophic damages they cause. For
example, Propositions 1E and 847, with a combined bond funding capability of $4.9
billion, were approved by California voters little more than a year after Hurricane
Katrina flooded and destroyed much of New Orleans, killing over 1,200 people.
However, flood risk reduction programs and infrastructure need steady, long-term
funding to achieve and sustain the requisite level of protection. Governments at all
levels struggling with heavy debt burdens, recession-damped revenue projections,
and rising construction costs all add uncertainty for fully funding the flood risk
management programs and projects described in this report.

1.4.1 Future of State Plan of Flood Control Without
Comprehensive Action

In the absence of the CVFPP, current trends would likely continue. Among the most
notable trends are the following:

* FEMA'’s ongoing flood risk mapping program, conducted in coordination
with State and local communities, will remap the floodplains protected by the
SPFC with less than 100-year (1% annual chance) flood protection. This will
impose significant long-term burdens on farms, homeowners, and businesses
in these areas, including higher flood insurance premiums and limitations on
repairing, reconstructing, and expanding structures.

* The existing partnership among the federal government, the State, and local
entities for implementing flood risk reduction projects will continue. Current
federal regulations strongly favor flood management projects in urban areas.
Primarily in order to demonstrate a federal interest, flood damage reduction
benefits of a project must exceed project costs. In other words, the benefit-
to-cost ratio must be greater than one. To be recommended for funding in the
President’s budget, a more robust benefit-to-cost ratio is generally required.
Although each of these projects is implemented taking into consideration its
effects on the system as a whole, this process is by its very nature a piece-
meal approach. These regulations also do not take into account the long-term

7 Proposition 1E = Disaster Preparedness and Flood Prevention Bond Act of 2006; Proposition 84 = Safe
Drinking Water, Water Quality and Supply, Flood Control, River and Coastal Protection Bond Act of 2006.



benefit of integrating environmental restoration projects, thus undervaluing
the importance of rural projects. The historical federal/State/local partnership
has created a dichotomous system in which urban areas have a much higher
level of protection than rural-agricultural areas and receive the majority of
available funding. Since the passage of Propositions 1E and 84, the State

has taken a stronger leadership role in the project delivery process, including
project formulation, design, and advancing of funds to cover much of what
traditionally has been the federal cost share, with the hope of obtaining credit
against future State cost-sharing obligations.

» System maintenance will continue to be challenged by the need to complete
annual maintenance activities such as mowing grass, trimming trees and
brush, filling burrows, clearing sediment, and restoring patrol roads while at
the same time minimizing impacts on migrating fish, nesting birds, and hi-
bernating snakes. The result is a combination of rapidly rising costs, shorten-
ing maintenance windows, high mitigation costs, and uncertainty.

» Without improved approaches to improve the effectiveness and efficiency of
the environmental regulatory process, the complexity of meeting the variety
of environmental regulations may continue to result in project delays and
costs and inadequate environmental improvements. Continued collaboration

SOME IMPORTANT TERMS USED IN THE
CENTRAL VALLEY FLOOD PROTECTION PLAN

Integrated Flood Management. This is an approach for
addressing flood risk that recognizes the interconnection
of flood management actions within broader water
resources management and land use planning; the value
of coordinating across geographic and agency bound-
aries; the need to evaluate opportunities and potential
impacts from a system perspective; and the importance of
environmental stewardship and sustainability.

Sustainable. A project is considered “sustainable” when
it is socially, environmentally, and financially feasible for
an enduring period. For the CVFPP, a sustainable proj-
ect will also have flexibility to adapt to potential future
changes such as climate change.

Systemwide. Evaluations on a “systemwide” basis con-
sider how all the parts of the river basin and flood protec-
tion facilities interrelate in the movement of floodflows
from rim reservoirs through the Delta. In other words, the
evaluations consider the workings of the entire system
rather than more traditional approaches that may only
evaluate short reaches of levee along a river.

at local, State, and federal levels will be important
in navigating regulatory complexities and crafting
approaches that will support the shift to long-term
integrated management of the system that serves
both public safety and environmental needs.

1.5  State’s Interest in

Integrated Flood

Management

The CVFPP is drafted with careful consideration
of the well-represented interests of involved local,
State, and federal agencies, and special interest,
nongovernmental organizations. The CVFPP also
takes into consideration the interests of the State
as a whole, which are typically not represented by
any special interest group, in promoting the wise
stewardship of public funds and natural resources.

The State has a fundamental interest in promot-
ing the health and safety of its people, robust
and sustainable economic growth, and a healthy
ecosystem.

Specific to flood management, the State has a
responsibility for, and primary interest in, build-
ing and maintaining flood management facilities



along the Sacramento and San Joaquin rivers and their tributaries to preserve the
welfare of the residents and landowners within reclaimed overflow basins in the
Central Valley (California Water Code Sections 8532 — 8533). This responsibility

is inextricably linked to the State’s obligation to comply with environmental laws,
policies, and directives. As the agency primarily charged with this dual responsibil-
ity, DWR has played a leadership role in developing environmentally sound project
designs and maintenance practices. Therefore, environmental enhancements are fully
integrated into formulation of the flood management approaches presented in

the CVFPP.

The State is also responsible for responding to emergencies and public threats; thus,
it is in the State’s interest to invest funds proactively to avoid and mitigate for known

risks to reduce costly emergency response and recovery.

1.6 Formulation of 2012 Central Valley Flood

Protection Plan

The 2012 CVFPP is built on the foundation of Central Valley flood risk management
efforts dating back to 1850, as documented in the previous sections. In 2006, DWR
consolidated and coordinated its various flood risk management programs under

the FloodSAFE California (FloodSAFE) initiative, which incorporates emergency
preparedness, flood operations, flood risk reduction and ecosystem restoration proj-

ects, flood project maintenance, and comprehensive, systemwide
assessment and planning to deliver improved flood protection as
quickly and efficiently as possible.

This long-term planning document will address the flood man-
agement challenges discussed in the previous section as part of a
sustainable, integrated flood management approach. The CVFPP
is a descriptive document. It is not a systemwide feasibility study
of sufficient detail to support project-specific actions such as
authorizing legislation, design, and construction. It is intended

to provide a foundation for prioritizing Central Valley flood risk
reduction and ecosystem restoration investments, including feasi-
bility studies on appropriate scales — from valleywide to project-
specific.

The CVFPP was prepared in coordination with local flood man-
agement agencies, the Board, USACE, FEMA, and Reclamation.
It is supported by data, analyses, and findings from related Flood-
SAFE efforts. These include the State Plan of Flood

Control Descriptive Document, the Flood Control System Status
Report, and the CVFPP Final Program Environmental Impact
Report, being prepared in parallel with the CVFPP and document-
ed in interim products and reference documents (Figure 1-8).

CENTRAL VALLEY FLOOD
PROTECTION ACT OF 2008

ooooooooooooooooooooooooooooooooooooooooooo

California Water Code Section 9603 (a)
“The Central Valley Flood Protection
Plan shall be a descriptive document,
and neither the plan nor anything in
this part shall be construed to expand
the liability of the state for the opera-
tion or maintenance of any flood man-
agement facility beyond the scope of
the State Plan of Flood Control, except
as specifically determined by the board
pursuant to Section 9611. Neither the
development nor the adoption of the
Central Valley Flood Protection Plan
shall be construed to constitute any
commitment by the state to provide, to
continue to provide, or to maintain at,
or to increase flood protection to, any
particular level.”




SPFC Flood Control 2012

Descriptive System Status CVFPP

Document Report

What Is the SPFC? How Is the SPFC Performing? How to Improve SPFC Performance
Key: CVFPP = Central Valley Flood Protection Plan SPFC = State Plan of Flood Control

Figure 1-8. Contributing Documents

Collectively, this body of work fulfills the intent and requirements of the Central
Valley Flood Protection Act of 2008, embedded in Senate Bill 5 and codified in
Sections 9600 through 9625 of the California Water Code. Detailed specifications
for the plan formulation process and its contents are provided for reference in
Attachment 1 — Legislative Reference.

In accordance with the requirements of the act, the Board is expected to adopt the
CVEFPP on or about July 1, 2012. The CVFPP will subsequently be updated every
five years by DWR and submitted to the Board for adoption.

The 2012 CVFPP focuses on improving integrated flood management and flood risk
reduction for areas protected by facilities of the SPFC (Figure 1-9). While the
CVFPP focuses on the areas protected by SPFC facilities, the flood emergency
response and operations and management of facilities in tributary watersheds that
influence SPFC-protected areas are also considered.

The CVFPP recognizes the connection of flood management actions to water re-
sources management, land use planning, environmental stewardship, and long-term
economic, environmental, and social sustainability. Integrated flood management
also recognizes the importance of evaluating opportunities and potential impacts
from a systemwide perspective, and the importance of coordinating across geo-
graphic and agency boundaries to treat entire hydrologic units.

The CVFPP provides an opportunity to mitigate some of the negative effects of
current trends while promoting wise investments of federal, State, and local funds,
as in the following examples:

» The CVFPP will emphasize wise floodplain management, which, in concert
with FEMA’s National Flood Insurance Program, will limit excessive flood-
plain development and promote continued sustainability of the current rural-
agricultural economy and small communities.

 Investments in levees and other flood protection infrastructure will be con-
sidered on a systemwide basis. It is likely that urban communities, with the
greatest concentrations of population and damageable property, will continue
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to receive the greatest share of available federal and State funds. However,
the CVFPP gives careful attention to fixing known weaknesses in the rural-
agricultural levee system and also protecting small communities. Because
rural-agricultural areas are less developed, the State is interested in seeing
more nonstructural improvements, as these often can have lower long-term
annual operations and maintenance costs and greater system benefits. With
this in mind, the CVFPP provides a framework for a much broader benefit
analysis than the traditional approach, which relies almost entirely on the
benefit-to-cost ratio and net economic development indicators to guide in-
vestments. The CVFPP considers potential system improvements, such as
expanded bypasses and associated ecosystem enhancements, which are
beyond the sponsorship capabilities of even the most robust local agencies.

* The CVFPP proposes to take an integrated system approach to maintenance
and ecosystem restoration. In practice, this means an approach that promotes
implementation of a future flood management system footprint that provides
additional habitat area to help support recovery of listed species and other
State conservation goals while reducing flood risk by reducing long-term
maintenance needs.

* The CVFPP focuses on implementation and considers the sequential phasing
of incremental elements of the programs. This approach relies on develop-
ment of a firm technical foundation to inform implementation actions in
future CVFPP phases, with an initial focus on the most urgent flood manage-
ment system needs. It also supports development of a sound funding strategy
to pursue effective, long-term flood management in the Central Valley.

1.6.1 Outreach Activities Informing Central Valley
Flood Protection Plan

DWR initiated an extensive communications and engagement process

for the 2012 CVFPP by reaching out to partnering agencies, interested

CENTRAL VALLEY FLOOD parties, and the public, allowing them to share and solicit information
PROTECTION ACT OF 2008 and offer input and recommendations. The intent was to facilitate open
""""""""""""""""""" * | communication and provide opportunities to participate in CVFPP
California Water Code Section development in a variety of ways, depending on interest and

9615. “For the purposes of prepar- | availability.

ing the plan, the department shall ) ] ) )
collaborate with the United States | A comprehensive, multiphase, public engagement planning process was

essential in developing the CVFPP. Figure 1-10 depicts the phases and
major components of the engagement process. In addition, all public
engagement activities are detailed in

Attachment 5 — Engagement Record.

Army Corps of Engineers and the
owners and operators of flood
management facilities.”




Throughout the planning process, many different )
venues promoted open and transparent communi- ENGAGING CALIFORNIA'S TRIBAL COMMUNITIES IN

cation about important integrated flood manage- FLOOD MANAGEMENT IMPROVEMENTS
ment issues and provided partners and interested
parties with opportunities to participate in CVFPP The State respects the perspectives and opinions held

development. DWR staff also communicated by California’s Tribal communities. To that end, the CVFPP
and met with many local maintaining agencies to communication and engagement approach included
solicit feedback on levee performance issues and regular communication with Tribal representatives, and
confirm preliminary results of DWR levee assess- utilized the California Water Plan Tribal Communications
ments (for both urban and nonurban levee evalu- Committee to share and receive information relevant to
ations). Using this information, DWR, USACE, the CVFPP.

the Board, and their partners worked together to It will be important and necessary for local, regional,
characterize problems and future trends, shape State, and federal government agencies to collabo-

and define goals and planning principles, formu- rate with Tribal governments during the planning and

late management actions, and evaluate possible
solutions for integrated flood management. These
efforts will also be vital to implementation of

implementation of flood management actions. The local
implementation approach will help ensure that historical
and valued Tribal lands are respected and considered as

the CVFPP. . . .
planning for flood management improvements continues.
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=
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Figure 1-10. Communication and Engagement Process



2012 CENTRAL VALLEY FLOOD PROTECTION PLAN

COMMUNICATION AND ENGAGEMENT IN PLAN DEVELOPMENT

DWR has gone through considerable effort in getting stakeholder feedback and informing a variety of groups and
individuals across the CVFPP planning area. Subjects have been as varied as the interest groups themselves.
With nearly 300 meetings and more than 40 publications, in addition to a Web site and webinars, the CVFPP has
focused on including interested parties and the public.
Initial meetings with organizations and individuals, January and February 2009

e 113 meetings with individuals and organizations across the planning area

Regional and Valleywide forums, June 2009, 2010, and December 2010
e 7 Forums in various areas valleywide

Work groups covering regional conditions and management actions, August 2009 — November 2010
* 55 meetings with stakeholder participation across the planning area

Special Topic work groups and subcommittees, August 2009 — November 2011
» 36 meetings covering a variety of subjects and attended by a variety of stakeholders

Workshops on Flood Management Actions and levee design criteria, July 2010 — September 2011
¢ 20 workshops focusing on technical issues

Briefings to and coordination with local government, Legislature, interest groups, work groups, and media,
January 2010 — May 2011
¢ 46 briefings on specific subjects of concern and general information to individual groups

Tribe and tribal organization briefings, October 2009 — February 2011
¢ 17 briefings for various Tribes and Tribal organizations on a variety of subjects

Numerous newsletters, fact sheets, flyers, posters, and reports were distributed to stakeholders via e-mail and in
meetings and workshops from May 2009 to the present on a variety of flood topics, including technical and envi-
ronmental work associated with the CVFPP.

1.6.2 Central Valley Flood Protection Plan Goals
Primary Goal

e Improve Flood Risk Management — Reduce the chance of flooding, and
damages once flooding occurs, and improve public safety, preparedness, and
emergency response through the following:

»  Identifying, recommending, and implementing structural and non-
structural projects and actions that benefit lands currently receiv-
ing protection from facilities of the SPFC.

»  Formulating standards, criteria, and guidelines to facilitate imple-
mentation of structural and nonstructural actions for protecting
urban areas and other lands of the Sacramento and San Joaquin
river basins and the Delta.

Supporting Goals

* Improve Operations and Maintenance — Reduce systemwide mainte-
nance and repair requirements by modifying the flood management systems
in ways that are compatible with natural processes, and adjust, coordinate,
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and streamline regulatory and institu-
tional standards, funding, and practices
for operations and maintenance, including
significant repairs.

* Promote Ecosystem Functions —
Integrate the recovery and restoration of
key physical processes, self-sustaining
ecological functions, native habitats, and
species into flood management system
improvements.

* Improve Institutional Support — Develop
stable institutional structures, coordination
protocols, and financial frameworks that
enable effective and adaptive integrated
flood management (designs, operations
and maintenance, permitting, prepared-
ness, response, recovery, and land use and
development planning).

* Promote Multi-Benefit Projects —
Describe flood management projects and
actions that also contribute to broader
integrated water management objectives
identified through other programs.

CVFPP Goals, described above, provide guidance
for the formulation of its specific policies and
physical elements. The goals also capture guid-
ance and objectives provided in the authorizing
legislation (California Water Code Section 9616),
summarized in the sidebar.

1.6.3 Plan Formulation Process

Plan formulation for the 2012 CVFPP was a multi-
step process. First, DWR, the Board, and partici-
pants in the outreach process worked together

to define flood risks and related problems in the
Central Valley and articulate the CVFPP Goals.
Basic principles to guide how the plan was to be
developed and implemented were also collabora-
tively developed.

A wide range of individual management actions
were identified as possible ways to address the
goals and planning principles. Management
actions are individual tactics or strategies, includ-
ing physical improvements and policy changes,
that address the CVFPP Goals while adhering to
the planning principles.

The California Central Valley Flood Protection Act of 2008
(Senate Bill 5) defined objectives, codified in California
Water Code Section 9616, for reducing the risk of flood-
ing in the Central Valley. Per California Water Code
Section 9616, the CVFPP is to describe both structural
and nonstructural means for improving the perfor-
mance and eliminating the deficiencies of levees, weirs,
bypasses, and other SPFC facilities. Wherever feasible,
these actions should meet multiple objectives, including
the following:

e Reduce the risk to human life, health, and safety
from flooding, including protection of public
safety infrastructure.

e Expand the capacity of the flood management system
in the Sacramento-San Joaquin Valley to either reduce
floodflows or convey floodwaters away from urban areas.

e Link the flood protection system with the water
supply system.

e Reduce flood risks in currently nonurbanized areas.

¢ Increase the engagement of local agencies willing to par-
ticipate in improving flood protection, ensuring a better
connection between State flood protection decisions and
local land use decisions.

* Improve flood protection for urban areas to the urban
level of flood protection.

e Promote natural dynamic hydrologic and geomorphic
processes.

e Reduce damage from flooding.

* Increase and improve the quantity, diversity, and connec-
tivity of riparian, wetland, floodplain, and shaded riverine
aquatic habitats, including the agricultural and ecological
values of these lands.

¢ Minimize flood management system operations and
maintenance requirements.

e Promote the recovery and stability of native species’
populations and overall biotic community diversity.

e |dentify opportunities and incentives for expanding or
increasing use of floodway corridors.

¢ Provide a feasible, comprehensive, and long-term financ-
ing plan for implementing the CVFPP.

e |dentify opportunities for reservoir reoperation in
conjunction with groundwater flood storage.




Given the large geographic scope and range of perspectives affecting flood manage-
ment solutions in the Central Valley, thousands of potential solutions could have
been formed by combining the management actions in different ways. Instead, the
management actions were combined to create a manageable range of flood manage-
ment approaches. Evaluation of these preliminary approaches identified trade-offs
between benefits, costs, and other decision making factors, and identified the most
promising elements of each approach.

Computer models were used to evaluate the hydrologic and hydraulic performance
of the flood management system, comparing the existing system to preliminary
approaches with various combinations of levee improvements, expanded bypasses,
and additional reservoir storage. These models simulated storm precipitation, runoff,
reservoir operations, and flows moving downstream through the system to the Delta.
The models took into account levee heights and physical condition, weir spills, levee
failures, and other dynamic processes that can occur during major floods. The output
from these hydrologic and hydraulic models was used in additional models to esti-
mate expected annual flood damages in the protected floodplains.

This suite of computer models made it possible to evaluate flood system perfor-
mance and the potential systemwide effects (both benefits and impacts) of various
improvements in terms of flows, velocities, and stages.

Costs of capital improvements and programs were also evaluated on a reconnais-
sance level for the purpose of comparing preliminary approaches. Cost estimates
used in this report were based on 2011 dollars. More detailed cost evaluations,
taking into account financing costs, inflation, and implementation time, will be de-
veloped as part of a Financing Plan for the CVFPP and during subsequent feasibility
study analyses.

Section 2 discusses the preliminary approaches and summarizes how each approach
meets the legislative objectives and goals of the CVFPP. The State Systemwide
Investment Approach (SSIA), described in Section 3, was formulated after evalu-
ation of the preliminary approaches and determining that the most reasonable and
cost-effective approach to reducing flood risks, while addressing other key goals,
was to combine key elements from each of the three preliminary approaches.

1.6.4 Central Valley Flood Protection Plan Implementation

The CVFPP will guide State, federal, and local actions for improving flood manage-
ment in areas currently protected by facilities of the SPFC. The CVFPP addresses
the unique responsibilities of the State, as they relate to the SPFC.

The 2007 flood legislation requires cities and counties in the Sacramento-San
Joaquin Valley to incorporate information from the CVFPP into local land use plans
and projects after the CVFPP is adopted. Subsequently, cities and counties will also
be required to make findings related to the urban level of flood protection (California
Government Code Sections 65865.5, 65962, and 66474.5).



COORDINATION WITH OTHER PROGRAMS AND PROJECTS

DWR will continue to coordinate with other flood management and ecosystem enhancement work during CVFPP
implementation. Following are a few key examples:

Statewide Flood Management Planning Program. The comprehensive Statewide Flood Management Planning Pro-
gram is assessing flood risk statewide to inform development of the State’s flood management policies and invest-
ment decisions over the next 15— 20 years. This is a program complementary to the CVFPP that focuses on areas
outside the SPFC, including the Delta.

Delta Stewardship Council’s Delta Plan. The Delta Plan is driven by coequal goals of providing a more reliable
water supply for California and protecting, restoring, and enhancing the Delta ecosystem. The coequal goals shall
be achieved in a manner that protects and enhances the unique cultural, recreational, natural resource, and agricul-
tural values of the Delta as an evolving place. The plan also includes policies and recommendations to reduce risk to
people, property, and State interests in the Delta.

Bay Delta Conservation Plan. \When complete, the Bay Delta Conservation Plan will provide the basis for issuing

of endangered species permits for operation of State and federal water projects. The plan would be implemented
over the next 50 years. The heart of the Bay Delta Conservation Plan is a long-term conservation strategy that sets
forth actions needed for a healthy Delta and making modifications to the conveyance of the State and federal water
projects. Ecosystem enhancement activities may extend into areas protected by the SPFC (e.g., the Yolo Bypass);
therefore, those activities are incorporated into the CVFPP.

Coordination with Other Flood Management and Ecosystem Restoration Programs. DVWR will continue coordination
with other programs to improve synergy among various flood management and environmental restoration invest-
ments, including programs such as the San Joaquin River Restoration and Fish Passage Improvement projects.

Other Ongoing Activities. DVWR will continue to coordinate with many other ongoing activities within the watersheds
of the Sacramento River and San Joaquin River basins. Many of the ongoing flood protection improvements have
been incorporated into the SSIA and are expected to eventually become part of the SPFC. DWR will coordinate
CVFPP activities with the Integrated Regional Water Management Plans, California Water Plan Updates, and other
activities to integrate flood management in these programs.

Future updates to the 2012 CVFPP will incorporate new and revised information and
also review and realign goals and actions as specific projects are implemented and
conditions in the Central Valley evolve. Additional activities, such as local and
regional studies, federal feasibility studies, and environmental compliance evalua-
tions, will occur to support implementation of physical elements or features of the
CVEFPP.

Section 4 describes the framework for formulating the implementation and financing
strategy for the CVFPP. DWR recognizes that funding provided by Propositions 1E
and 84 will not be sufficient to realize all of the improvements to flood management
in the Central Valley envisioned over time. The 2012 CVFPP includes a financing
strategy to support implementation; however, a detailed implementation schedule
and financing plan will be prepared after the CVFPP is adopted.

In mutual recognition of the importance of close collaboration and coordination on
Central Valley flood risk reduction measures, USACE, DWR, and the Board are



conducting a parallel planning process, the Central Valley Integrated Flood Manage-
ment Study (CVIFMS), with a scheduled completion date of 2017. It is anticipated
that CVIFMS will make recommendations leading to Congressional authorization
and federal participation in future flood risk reduction projects, including

the CVFPP.

1.6.5

2012 Central Valley Flood Protection Plan
Organization

The CVFPP is organized as follows:

Section 1 — Responding to the Need for Improved Flood Management in
the Central Valley presents historical flood context, existing and future flood
management problems, and an overview of the 2012 CVFPP plan
formulation process, including next steps.

Section 2 — Preliminary Approaches discusses actions considered during
the planning process for further policy development and investment
approach formulation.

Section 3 — State Systemwide Investment Approach details SSIA policy
directives, systemwide and regional elements, and anticipated outcomes
and costs.

Section 4 — Implementing and Managing the State Systemwide
Investment Approach discusses the projects, programs, and actions that will
be needed to implement the CVFPP.

Appendix A includes Board Adoption Resolution 2012-25, amending and
adopting the 2012 CVFPP.

Attachment 1 — Legislative Reference outlines legislative requirements
fulfilled by the 2012 CVFPP and the supporting analyses and documentation.

Attachment 2 — Conservation Framework describes how environmental
stewardship is integrated into flood management activities, directs the reader
to relevant environmental elements in the CVFPP, and provides additional
detail on environmental planning elements.

Attachment 3 — Documents Incorporated by Reference summarizes
documents incorporated by reference in the 2012 CVFPP that may also fulfill
other legislative requirements.

Attachment 4 — Glossary defines key terms used in the CVFPP.

Attachment 5 — Engagement Record catalogues and describes the
approaches and accomplishments of communication and engagement activi-
ties to support and complement technical planning processes implemented
through the CVFPP and other related FloodSAFE programs and studies.

Attachment 6 — Contributing Authors and Work Group Members List
indexes those who provided substantive comments on and/or content for
development of each of the CVFPP documents as well as members of each
of the CVFPP work groups.



» Attachment 7 — Plan Formulation Report describes the plan formulation
process for the 2012 CVFPP.

« Attachment 8 — Technical Analysis Summary Report describes the
technical analyses completed for the 2012 CVFPP.

* Attachment 9 — Supporting Documentation for Conservation
Framework describes the technical analysis approach, tools, and data
supporting development of the Conservation Framework.
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2.0 PRELIMINARY APPROACHES

Development of the CVFPP included formulation and evaluation of three
significantly different preliminary approaches to address the CVFPP Goals.
The preliminary approaches were primarily used to explore different potential
physical changes to the existing flood management system and to assist in
highlighting the need for policy or other management actions. Evaluation of
these preliminary approaches displayed information on differences in costs,
benefits, and overall effectiveness for use in preparing a preferred approach
— the State Systemwide Investment Approach (SSIA).

This section describes formulation and evaluation of the three preliminary
approaches and resulting basic considerations used in developing the SSIA,
described in detail in Section 3.

2.1 Management Actions

Given the large geographic area covered by the existing flood protection system in
the Central Valley, and the resources and problems being addressed, a wide range of
different management actions can be considered for inclusion in the CVFPP. Each
action represents a discrete feature or process to contribute to one or more of the
goals described in Section 1. Through a collaborative process, more than 90 individ-
ual management actions were identified and grouped into the following categories:

» Additional floodplain and reservoir storage
+ Storage operations

* Flood protection system modifications

* Operations and maintenance

* Ecosystem functions

* Floodplain management

* Disaster preparedness and flood warning
 Floodfighting, emergency response, and flood recovery
* Policy and regulations

* Permitting

* Finance and revenue

The management actions generally encompass broad tactics or strategies, rather than
location-specific projects, and vary in their level of detail. They range from physi-
cal and operational improvements to the flood management system to residual risk
management and overall program implementation considerations.



No single management action can achieve all of the CVFPP goals. Each manage-
ment action is an individual building block that may be used with other management
actions for flood risk reduction on systemwide and regional scales, and for managing
residual risk. Each preliminary approach provides a different overall strategy
towards flood management that affects which management actions are included.

2.2 Purposes of Preliminary Approaches

DWR formulated and evaluated three preliminary approaches to inform flood man-
agement policy development and explore the potential accomplishments of different
combinations of physical investments in the flood management system. The prelimi-
nary approaches highlight different ways to focus future flood management invest-
ments and contribute to the CVFPP Goals in different ways, both in magnitude and

geographic scope.

CENTRAL VALLEY OF FLOOD PROTECTION
ACT OF 2008

ooooooooooooooooooooooooooooooooooooooooooooooo

California Water Code Section 9614
“The Plan shall include...

(g) An evaluation of the structural improve-
ments and repairs necessary to bring each
of the facilities of the State Plan of Flood
Control to within its design standard. The
evaluation shall include a prioritized list of
recommended actions necessary to bring
each facility not identified in subdivision (h)
to within its design standard.”

CENTRAL VALLEY OF FLOOD PROTECTION
ACT OF 2008

ooooooooooooooooooooooooooooooooooooooooooooooo

California Water Code Section 9614
“The Plan shall include...

(i) A description of both structural and non-
structural methods for providing an urban
level of flood protection to current urban
areas. The description shall also include a
list of recommended next steps to improve
urban flood protection.”

An urban area means the same as set forth
in Section 5096.805 (k) of the California
Public Resources Code.

The three preliminary approaches are as follows:

» Achieve State Plan of Flood Control Design
Flow Capacity. This approach focuses on improving
existing SPFC facilities so that they can convey their
design flows with a high degree of reliability based on
current engineering criteria. Levee improvements would be
made regardless of the areas the levees protect. This
approach provides little opportunity to incorporate benefits
beyond flood management.

* Protect High Risk Communities. This approach evaluates
improvements to levees to protect life safety and property for
high risk population centers, including urban and small com-
munities. Levees in rural-agricultural areas would remain in
their existing configurations. This approach provides minor
opportunities to incorporate benefits beyond flood manage-
ment.

* Enhance Flood System Capacity. This approach would
seek opportunities to achieve multiple benefits through
enhanced flood system storage and conveyance capacity, to
protect high risk communities, and to fix levees in place in
rural-agricultural areas. This approach combines the features
of the above two approaches and provides more room within
flood conveyance channels to lower flood stages throughout
most of the system, with additional features and functions
for ecosystem restoration and enhancements.

These preliminary approaches are not alternatives from which a
single, superior alternative can be selected. Rather, these
approaches display a range of potential physical and operation-
al flood management actions and allow exploration of potential
trade-offs in benefits, costs, and other factors, including cor-
responding needs for residual risk management actions and



necessary policy directives. The three preliminary approaches are intended to
bracket the potential range of future flood management in the Central Valley and
address flood problems in fundamentally different ways, not to achieve the CVFPP
Goals to the same degree. Information provided through evaluations allowed DWR
to select the better performing characteristics and avoid the poorer performing char-
acteristics of each preliminary approach to assemble the SSIA.

To effectively evaluate the preliminary approaches, DWR used available technical
tools to judge how changes to SPFC facilities would affect systemwide performance
while also reducing flood damages, protecting public safety, and restoring degraded
ecosystems. As part of this approach evaluation, DWR developed key quantitative
indicators. Indicators used to assess the performance of the preliminary approaches
include changes to riverine and Delta flood stages, structure and content damages,
crop flood loss damages and associated business income losses, and potential for
life loss.

Findings from evaluation of the three preliminary approaches, combined with
necessary systemwide policies, informed development of the SSIA as the State’s
proposal for balanced, sustainable flood management in the Central Valley. Parts
of the physical actions contained in the three preliminary approaches, along with
insight on policies and guidance, were combined to form the SSIA.

Although policies are not specifically identified in a separate policy section of this
report, policies are imbedded in duties of the management programs and in the
initiatives outlined in Section 4. In addition, policy statements are within the
description of management actions in Section 3.

2.3 Preliminary Approach: Achieve
State Plan of Flood Control Design
Flow Capacity

This approach focuses on reconstructing SPFC facilities to meet current engineering
criteria without making major changes to the footprint or operation of those facili-
ties. Engineering risk assessment, design, and construction methods have greatly
evolved since the original construction of the SPFC facilities. The system was
largely constructed based on geometric criteria using available soil materials without
extensive investigation of foundation conditions. Subsequent construction of a series
of multipurpose reservoirs benefited the SPFC facilities by reducing peak flood-
flows. Nevertheless, the majority of the SPFC levees are not capable of carrying
their design flows with the degree of reliability based on current engineering criteria
because of problems with levee and foundation reliability. In addition, portions of
the levee system have experienced erosion damage.

This approach was formulated to address legislation that required DWR to consider
structural actions necessary to reconstruct SPFC facilities to their design standard
(California Water Code Section 9614 (g)). This approach also addresses requests
from stakeholders to consider reconstructing the existing flood management system
in place, or without major modification to facility locations. This approach does not



consider improving SPFC facilities to carry floodflows greater than project
design flows, nor other enhancements (e.g., to levee height, width, footprint).
Also, this approach does not seek a specific level of protection in any area.

2.3.1 Major Components

This approach includes major remedial actions to address medium and high
threats to facilities of the SPFC. These threats are identified and described in the
Flood Control System Status Report. Remedial actions include major recon-
struction of SPFC facilities. Medium and high threat factors are those judged to
pose the most significant potential threat to SPFC facility integrity. These factors
include inadequate levee freeboard, inadequate levee geometry, structural insta-
bility, and excessive seepage, as well as inadequate channel capacity to convey
design flows.

To address these threats, this approach includes remediation of about 170 miles
of urban SPFC levees and 1,400 miles of nonurban SPFC levees. This approach
includes remediation of non-SPFC urban levees, as it is recognized that some
non-SPFC levees can affect flooding within the SPFC Planning Area. Figure
2-1 illustrates the general location of levees for which some kind of SPFC levee
remediation would be needed.

The primary objective of these remedial actions is to improve the levee system
to convey SPFC design flows with a high degree of reliability, based on current
engineering design and construction criteria. Levees shown as purple in Figure
2-1 (“higher concern”) or orange (“medium concern”) generally display more
performance problems than those shown in green (“lower concern”). This
approach would address all concerns shown in Figure 2-1.

Remedial actions would primarily include modifications of levees in their
current locations, as follows:

* SPFC levees would be modified or reconstructed to address identified
adverse geotechnical conditions to provide a high reliability of accom-
modating design flows.

* Levee height would be increased to achieve design freeboard, where
needed, to accommodate the design water surface elevation.

Remedial actions would include different types of stability and seepage berms,
cutoff walls, rock slope protection, increased levee height and/or geometry, and
replacement levees needed for the system to convey design flows.

Operations of existing weirs, bypasses, and other structures within the flood
management system would generally continue as under current conditions. Some
short-term changes in reservoir operations (see Section 3) would be made in
anticipation of, and during, flood events.
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2.3.2 Initial Assessment

Based on an initial assessment, the Achieve SPFC Design Flow Capacity Approach
is estimated to cost approximately $19 billion to $23 billion and take 30 to 35 years
to implement. This approach would provide an approximate 43 percent reduction in
annual flood damages compared to current conditions.

This approach would improve the reliability of SPFC facilities compared with exist-
ing conditions. Since the original designs did not consider geotechnical and other
risk factors addressed by current engineering criteria, reconstruction would signifi-
cantly improve reliability of the levee system and the level of protection provided by
the SPFC over that of existing conditions. However, the level of protection would be
highly variable throughout the system and not linked to the land uses at risk within

the floodplain.

ACHIEVE SPFC DESIGN FLOW
CAPACITY APPROACH

ooooooooooooooooooooooooooooooooooooooooooooooo

* Reconstruction of approximately 1,600
miles of levee.

e Reconstruction of levees in their current
footprint to safely pass design flows would
contain more floodflows within channels,
thus increasing peak floodflows and stages
throughout the system.

¢ Reduction of approximately 47 percentin
annual flood damage estimates includes
structure values and contents and crops.

 Estimated capital costs are higher for the
Sacramento River Basin because of the
greater number of levees in the basin.

In many locations, levee reconstruction would result in
increased peak flows and stages compared with current condi-
tions because of the reduction in levee failures. Consequently,
this approach would only partially address the primary CVFPP
goal of improving flood risk management.

Investments in SPFC reconstruction would initially reduce
SPFC operations and maintenance costs. However, the long-
term cost to maintain the system would remain high (similar
to current conditions) because reconstruction alone would not
address chronic erosion, sedimentation, and other geomorphic
conditions inherent to the current system configuration. This
approach would only partially contribute to the goal of im-
proving operations and maintenance.

Because the footprint and operation of an SPFC facility would
remain largely unchanged under this approach, opportunities
to integrate ecosystem restoration and enhancement would be

limited and would not contribute to improved ecosystem functions on a systemwide
scale. Therefore, existing conflicts between environmental stewardship and levee
maintenance practices would continue to hamper the improvement of ecosystem
conditions and public safety. There would also be few opportunities to incorporate
new groundwater recharge or other water-related benefits. Consequently, this
approach would contribute in only a minor way to the supporting goals of promoting
ecosystem functions and multi-benefit projects.

2.4 Preliminary Approach:
Protect High Risk Communities

This approach focuses primarily on physical improvements to facilities of the SPFC
to address the highest threats to public safety and property. These threats predomi-
nate in densely populated areas, including urban areas and small communities sub-
ject to deep or rapid flooding.



2.4.1 Major Components

This approach includes a variety of physical actions to reduce the chances of flood-
ing in urban areas and small communities where substantial threats to public safety
exist from flooding from major rivers and tributaries with SPFC facilities. This
approach does not include improvements that may be needed to address interior
drainage or other local sources of flooding. Also, this approach includes improve-
ments to non-SPFC levees that protect some urban areas.

DWR assessed flood threat levels based on the population at risk, population density,
flood frequency, flood depth, and proximity to river or tributary flood sources. This
approach focused on reducing flooding from major rivers and waterways associ-
ated with the SPFC; flooding from small drainages, local sources, and interior storm
drainage were not included in the formulation of this approach.

Figure 2-2 shows the urban areas and small communities considered in the Protect
High Risk Communities Approach.

Urban areas in the floodplain (with populations greater than 10,000) are considered
to have high threat levels because of the potentially significant public safety con-
sequences of floods occurring in these densely populated areas within the SPFC
Planning Area. In general, this approach considered structural options for protecting
small communities.

The targeted level of flood protection and the types of flood management improve-
ments considered for urban areas and small communities are summarized below:

» Urban areas would achieve protection from a 200-year (0.5% annual chance)
flood event, consistent with the urban level of flood protection requirement.
This would be accomplished via structural repairs, reconstruction, or im-
provements to about 160 miles of urban SPFC levees and about 120 miles of
urban non-SPFC levees to protect a population of about 1 million. This in-
cludes work for Chico, Yuba City, Marysville, Sacramento, West Sacramen-
to, Woodland and Davis, Stockton, and Merced. Repairs and improvements
would typically be implemented within current facility footprints (in-place
fixes) because of the proximity of existing de-velopment and infrastructure.

* Small communities would achieve protection from a 100-year (1% annual
chance) flood event, corresponding to the existing federal standard for de-
veloped areas. This would be accomplished primarily via structural repairs
or reconstruction of existing nearby SPFC levees. Construction of new
training levees, ring levees, or floodwalls immediately adjacent to the com-
munities may also be required. The total length of levee improvement and
construction of new levees is approximately 120 miles to protect a popula-
tion of about 47,000. The targeted level of protection for small communi-
ties is considered for planning purposes only, and does not represent a State
requirement or target. A total of 27 small communities were included in
this approach. Some of these small communities adjacent to existing urban
areas may achieve a 100-year level of flood protection or higher as a result
of improvements for the adjacent urban areas.
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Weirs, bypasses, and other control structures would remain unchanged. Some short-
term changes in reservoir operations (see Section 3) would be made in anticipation

of, and during, flood events.

2.4.2 Initial Assessment

Based on an initial assessment, the Protect High Risk Communities Approach is
estimated to cost between approximately $9 billion to $11 billion and take 15 to 20
years to implement. This approach would provide an approximate 63 percent reduc-

tion in annual flood damages compared to current conditions.

The potential for loss of life and economic damages in urban areas, which would
achieve an urban level of flood protection, would be reduced substantially. Improved
flood protection for small communities would also reduce the potential for loss of
life and economic damages, while preserving the important resources these commu-
nities provide to surrounding rural-agricultural areas. However, levels of protection
elsewhere in the valley, particularly rural-agricultural areas, would generally not
improve. Consequently, this approach only partially addresses the primary goal of

improving flood risk management. Because of the limited extent
of levee improvements, relatively minor changes in peak flood-
flows and stages would occur systemwide.

Although limited, this approach would include the opportunity
to improve operations and maintenance of SPFC facilities in
the vicinity of a number of urban areas and small communities,
including provisions for local erosion monitoring and problem
corrections. However, the long-term cost to maintain the system
would remain high (similar to current conditions) because this
approach would not address chronic erosion, sedimentation, and
other geomorphic conditions associated with the majority of
rural SPFC facilities. Consequently, this approach would only
partially contribute to the goal of improving operations

and maintenance.

There would be some opportunities to integrate environmental
features into small community and urban area protection
actions, including the construction of waterside berms or in-
corporation of native vegetation or habitat. However, because
these opportunities would largely be site-specific, and because

PROTECT HIGH RISK
COMMUNITIES APPROACH

ooooooooooooooooooooooooooooooooooooooooooooooo

e Levee improvements limited to urban areas
and small communities, resulting in minimal
change to how the system functions and to
peak floodflows and stages.

e Significant improvement in public safety
over existing conditions.

* Reduction of approximately 63 percentin
annual flood damage estimates includes
structure values and contents and crops.

 Estimated capital costs for improving SPFC
facilities to achieve urban level of protec-
tion and for protection of small communi-
ties are higher for the Sacramento River
Basin because of the greater magnitude of
population at risk.

the footprint and operation of the SPFC facilities would remain largely unchanged,
this approach would not significantly contribute to the restoration of ecosystem func-
tions. Also, there would be few opportunities to incorporate groundwater recharge or
other water-related benefits. Consequently, this approach would contribute in only

a minor way to the supporting goals of promoting ecosystem functions and multi-

benefit projects.




2.5 Preliminary Approach:
Enhance Flood System Capacity

This approach focuses on enhancing flood system storage and conveyance capacity
to achieve multiple benefits. This approach incorporates all elements included in the
prior two approaches to reduce flood risks in urban areas and small communities and
at least restore SPFC system capacity in rural areas. Flood system capacity
enhancements would be designed on a systemwide scale to integrate multiple
benefits, including environmental restoration and water supply reliability.

2.5.1 Major Components

This approach includes modifying the existing footprint and function of the flood
management system primarily to increase the overall conveyance capacity and
floodwater storage, and to provide opportunities for ecosystem restoration and water
resources benefits. This approach also protects high risk communities and fixes
levees in place in rural-agricultural areas to achieve design flow capacity. This
approach does not include improvements that may be needed to address interior
drainage or other local sources of flooding. Also, this approach includes improve-
ments to non-SPFC levees that protect some urban areas.

In general, flood system capacity can be increased through widening floodways and
bypasses, setting back levees away from the active river channel, and increasing
floodwater storage. Floodwater storage can be increased through a combination of
operational changes to existing reservoirs, new reservoir storage, and modified or
new floodplain storage. Widening floodways and setting back levees along some
reaches of major rivers and tributaries also provides significant opportunities to
restore native habitat quantity, quality, and connectivity and to restore natural
processes necessary to support healthy ecosystems.

In addition to the elements included in the prior two approaches, major elements of
the Enhance Flood System Capacity Approach are shown in Figure 2-3 and include
the following:

 The existing bypass system in the Sacramento River Basin — including the
Sutter and Yolo bypasses and associated inflow weirs — forms the central
backbone of the Sacramento River Flood Control Project, forming a corri-
dor for conveying floodflows to the Delta. This approach would increase the
capacity of the existing bypass system to enhance its efficiency and ability to
convey large flood events. Initial analyses indicate that the following combi-
nation of features could effectively enhance the performance of the existing
bypass system:

»  Widening the Sutter Bypass by up to 1,000 feet to increase its
capacity by 50,000 cubic feet per second

»  Widening the Colusa Weir and Bypass and the Tisdale Weir and
Bypass by up to 1,000 feet
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»  Widening the Fremont Weir by about one mile, and widening
portions of the Yolo Bypass to increase its capacity by 40,000
cubic feet per second

»  Widening the Sacramento Weir and Bypass by about 1,000 feet

» This approach also includes a potential new bypass to divert flows from the
Feather River downstream from Oroville Dam along the alignment of
Cherokee Canal into Butte Basin. Initial analyses indicate that a bypass with
a capacity of 32,000 cubic feet per second could reduce peak flood eleva-
tions along the Feather River and help convey floodflows into the existing
bypass system.

* In the lower portion of the San Joaquin River Basin, this approach includes a
new bypass to divert flows from the San Joaquin River into the south Delta.
Preliminary analyses indicate that a new bypass at Paradise Cut, or in its
vicinity, with a capacity of about 4,000 cubic feet per second could effective-
ly reduce peak flood stage along the San Joaquin River in the Stockton
metropolitan area.

* This approach includes floodway widening along smaller sections of some
rivers by setting back SPFC levees as follows:

»  Along the right bank of the Feather River (below the Bear River
confluence) to allow opportunities for ecosystem restoration and
to provide continuity with the Sutter Bypass

»  Along intermittent sections of the Sacramento River upstream
from the Tisdale Weir to provide a more continuous corridor for
environmental restoration and to address levee conditions

»  Along the San Joaquin River between the Merced and
Stanislaus rivers

* This approach includes modification to the reservoir release schedule and
flood storage allocation at Oroville Dam and Reservoir (equivalent to an
additional 200,000 acre-feet of flood storage), and coordinated operation
with New Bullards Bar Reservoir, to reduce flood stages on the Feather
River during a 200-year (0.5% annual chance) flood event. Also, in the San
Joaquin River Basin, the State would partner with interested reservoir opera-
tors to increase the flood storage allocation at New Don Pedro, Friant, and
New Exchequer dams by about 400,000 acre-feet to effectively manage the
100-year (1% annual chance) flood event at these reservoirs. These features
help manage the timing and magnitude of peak floodflows before they enter
the Sacramento and San Joaquin rivers.

* This approach includes approximately 200,000 acre-feet of transitory storage
in the floodplains of the Sacramento River Basin and approximately 100,000
acre-feet of transitory storage in the floodplains of the San Joaquin River
Basin. Floodplain storage effectively works with bypass and floodway ex-
pansion to attenuate flood peaks and provide opportunities for conservation
of agricultural lands and native floodplain habitats.



2.5.2 Initial Assessment

Based on an initial assessment, the Enhance Flood System Capacity Approach is
estimated to cost between approximately $32 billion to $41 billion and would take
35 to 40 years to implement. This approach would provide an approximate 80 per-
cent reduction in annual flood damages compared to current conditions.

The expansion of system storage and conveyance capacity
would reduce peak flood stages throughout the system. This
would result in increased levels of flood protection throughout
the system, although levels would continue to vary from loca-
tion to location. Urban areas would achieve an urban level of
flood protection, or higher, through the combination of convey-
ance, storage improvements, and in-place levee improvements.
Flood damages would be significantly reduced to various
degrees throughout the system. Accordingly, this approach
would address the primary goal of improving flood risk man-
agement, although at a high cost.

This approach would provide opportunities to address chronic
erosion, geomorphic conditions, and levee foundation condi-
tions that make operations and maintenance of the current
system costly and unsustainable. Hence, this approach would
significantly address the supporting goal of improving opera-
tions and maintenance.

This approach would also provide opportunities to restore
native habitats (including aquatic, riparian, and floodplain
habitats) and improve the quality and connectivity of environ-

ENHANCE FLOOD
SYSTEM CAPACITY APPROACH
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e Expansion of storage and conveyance
capacity to attenuate flood peaks, resulting
in reduced peak flood stages throughout
the system. However, peak floodflows may
increase locally in certain reaches as a
result of the proposed expansion
of bypasses.

* Reduction of approximately 80 percentin
annual flood damage estimates includes
structure values and contents and crops.

» Higher estimated capital costs for the
Sacramento River Basin because of the
greater number of levees, and magnitude
of assets and population at risk.

* Enlarging the area within the levees,
providing more room for floods and habitat
and promoting natural hydrologic and
geomorphic processes.

mental resources within the flood management system. In

addition, there would be opportunities to improve (1) water supply reliability
through multipurpose reservoir storage projects, (2) conjunctive management of
groundwater and surface water resources, and (3) groundwater recharge within
floodplain storage areas. Accordingly, this approach would address the supporting

goals of promoting ecosystem functions and multi-benefit projects.

2.6

Comparison of Preliminary Approaches

To illustrate the potential tradeoffs among benefits, costs, and other factors relevant
to formulation of the SSIA, the three preliminary approaches are compared accord-
ing to their effectiveness in contributing to the CVFPP Goals and other performance

measurcs.

The following sections show comparisons among the three approaches. These com-
parisons assisted DWR in selecting superior elements of each preliminary approach

when assembling the SSIA.
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2.6.1 Major Elements

Table 2-1 shows major elements of the three preliminary approaches. The first
two approaches differ significantly regarding improving SPFC facilities. The
third approach includes all of the elements of the first two approaches plus
many additional elements.

Table 2-1. Major Elements of Preliminary Approaches
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Bypasses

New Bypass Construction and
Existing Bypass Expansion

e Feather River Bypass

e Sutter Bypass Expansion

e Yolo Bypass Expansion

e Sacramento Bypass Expansion

e Lower San Joaquin River Bypass (Paradise Cut)
Components potentially include land acquisition,
levee improvements, and new levee construction

Reservoir Storage and Operations

Forecast-Coordinated Operations/ Fifteen reservoirs with Sacrame